Superiority of dutasteride over fi nasteride in hair Superiority of dutasteride over fi nasteride in hair regrowth and reversal of miniaturization in men with regrowth and reversal of miniaturization in men with androgenetic alopecia: A randomized controlled androgenetic alopecia: A randomized controlled open-label, evaluator-blinded study open-label, evaluator-blinded study ABSTRACT Background: Finasteride and dutasteride are inhibitors of the enzyme 5-alpha-reductase which inhibits the conversion of testosterone to dihydrotestosterone. Dutasteride inhibits both type I and type II 5-alpha-reductase while fi nasteride inhibits only the type II enzyme. As both isoenzymes are present in hair follicles, it is likely that dutasteride is more effective than fi nasteride. Aims: To compare the effi cacy, safety and tolerability of dutasteride and fi nasteride in men with androgenetic alopecia. Methods: Men with androgenetic alopecia between 18 and 40 years of age were randomized to receive 0.5 mg dutasteride or 1 mg fi nasteride daily for 24 weeks. The primary effi cacy variables were hair counts (thick and thin) in the target area from modifi ed phototrichograms and global photography evaluation by blinded and non-blinded investigators. The secondary effi cacy variable was subjective assessment using a preset questionnaire. Patients were assessed monthly for side effects. Results: Ninety men with androgenetic alopecia were recruited. The increase in total hair count per cm 2 representing new growth was signifi cantly higher in dutasteride group (baseline-223 hair; at 24 weeks-246 hair) compared to fi nasteride group (baseline-227 hair; at 24 weeks-231 hair). The decrease in thin hair count per cm 2 suggestive of reversal of miniaturization was signifi cantly higher in dutasteride group (baseline-65 hair; at 24 weeks-57 hair) compared to fi nasteride group (baseline-67 hair; at 24 weeks-66 hair). Both the groups showed a similar side effect profi le with sexual dysfunction being the most common and reversible side effect. Limitations: Limitations include the short duration of the study (6 months), the small sample size and the fact that it was an open-label study. Conclusions: Dutasteride was shown to be more effi cacious than fi nasteride and the side-effect profi les were comparable.
INTRODUCTION INTRODUCTION
Androgenetic alopecia is a common, genetically determined disorder affecting both men and women characterized by the gradual conversion of terminal hairs into indeterminate, and finally into vellus hairs.
Oral finasteride (1mg/day) has been approved by the United States of America Food and Drug Administration since December 1997 for the treatment of AGA in males. Finasteride is a type II 5-alpha reductase (5AR) inhibitor (5ARI), which significantly improves hair growth, [1] slows hair loss when compared with placebo, [2] [3] [4] and is a very commonly used treatment for AGA. In a study by Jung et al, [5] vertex hair in men with AGA presented improvement in only 48% of patients after 1 year and in only 66% at the end of 2 years when treated with finasteride 1 mg/day. Reviewing various studies reported in literature about the efficacy of finasteride in AGA, upto 30-50% of patients failed to show clinical improvement. [6] [7] [8] [9] [10] [11] Even though no more hair loss is also the therapeutic effect of finasteride, the patient's expectation from the treatment is not just arrest of the progression of AGA but also its reversal and improvement in their hair density and thickness. This prompts the need for alternate treatment modality. 5AR converts testosterone to dihydrotestosterone (DHT), [12] which is the principal androgen involved in the pathogenesis of AGA in men. [13] 5AR exists as 3 isoenzymes: types I, II and III. [14] [15] [16] Type I isoenzyme is mainly present in the skin, including the hair follicle and sebaceous glands, [17, 18] whereas type II is predominantly found in the male genitalia, including the prostate, but is also found in the inner root sheath of hair follicles. [12] Dutasteride, which is approved for symptomatic benign prostatic hyperplasia (BPH) at the daily dose of 0.5 mg, inhibits both type I and type II isoenzymes of 5AR. Dutasteride is approximately three times more potent than finasteride in inhibiting type I 5AR, and 100 times more potent in inhibiting type II 5AR. [19] Dutasteride at dose of 0.5 mg/day has shown to reduce serum DHT levels by more than 90%, while finasteride at a dose of 5 mg/day decreases serum DHT by 70%. [19, 20] Thus, theoretically dutasteride would be expected to have superior efficacy to finasteride for treating male with AGA. However, there is paucity of published data proving the same.
In androgenetic alopecia (AGA), gradual miniaturization of hair follicles androgenetic alopecia as well as hair shedding contribute to the appearance of hair loss, but which of these plays a major role is unclear.
METHODS METHODS

Study participants
Sample size was calculated using the formula (Zα + Zβ) X ([σ1+ σ2)/(μ1− μ2]), where Zα =1.96, Zβ = 0.84, σ1 = standard deviation of one group (219.84), σ2 = standard deviation of second group (262.86), μ1 = mean of one group (927.5) and μ2 = mean of second group (902.1). Mean and standard deviation of the two groups were used from the study by Olsen et al. [21] The size was calculated as 31.17 for each group. To account for dropouts during the study, we selected a sample size of 45 in each group. [21] Eligible men aged 18-40 years with androgenetic alopecia classified as Grade III vertex, IV or V (excluding types IV and V anterior) using the Hamilton Norwood classification were selected for the study. Patients having vertex involvement with female pattern hair loss not classifiable using the Hamilton Norwood classification were categorized as Grades F1, F2 and F3 using the basic and specific (BASP) classification. Patients using minoxidil, anti-androgenic medications or drugs causing hypertrichosis (phenytoin, acetazolamide, cyclosporine, diazoxide, psoralens, penicillamine, streptomycin and cortisone) or hypotrichosis (anti-coagulants, retinoids, lithium and beta blockers) within the past 6 months were excluded from the study. Patients with known systemic illnesses, smokers or tobacco chewers, or a history of breast or prostate cancer, or a first degree relative with prostate cancer before the age of 50 were also excluded.
The protocol was approved by the Institutional Ethics Committee.
Study design
A 24-week prospective, parallel, randomized, open-labeled and superiority study was conducted at the Department Of Dermatology, Lokmanya Tilak Municipal Medical College and Hospital, Sion, Mumbai from January 2013 to May 2014. Ninety patients who fulfilled the inclusion and exclusion criteria were recruited after taking informed consent and randomized to receive either 0.5 mg dutasteride or 1 mg finasteride daily for a period of 24 weeks. Patients were counseled by the primary investigator regarding the side effects of the medications prior to enrollment in the study. Patients were randomized using a randomized list generated from the "original generator" at www.randomization.com. The primary investigator possessed the randomization list and dispensed the medication without concealment of allocation.
Effi cacy assessments
Global photography assessments Clinical assessment was performed by blinded and non-blinded dermatologists using standardized photographs of the vertex scalp taken by placing the head on a stereotactic positioning device. They independently reviewed the paired photographs for hair growth taken at baseline and 24 weeks using a 7-point scale: Greatly increased (+3), moderately increased (+2), slightly increased (+1), unchanged (0), slightly decreased (−1), moderately decreased (−2) and greatly decreased (−3). This technique has been demonstrated to have excellent reproducibility. [6] Phototrichogram assessments Growth of new hair and reversal of miniaturization was estimated by total and thin hair counts performed in a target area of 1 cm 2 on the vertex bald spot with the hair clipped to a length of about 1 mm. Tattoos were diagonally placed to enhance reproducibility of the target area. A Heine ® Delta 20 dermatoscope attached to an adapter mounted on a Nikon ® D7000 single-lens reflex camera was used to capture magnified images of the target area to avoid missing any fine hair. Modified phototrichogram images of baseline and 24-week evaluation were printed on A3 size Kodak matt-photography paper. Changes in thick and thin hair counts were measured.
Subjective evaluation
Subjects were asked to rate changes in the size of the vertex spot, hair loss on top of the scalp, bitemporal recession, the amount of hair shedding, hair quality and overall satisfaction with hair growth on a 3-point rating scale (increased, no change, or decreased). They were also asked to rate overall satisfaction on a scale of 0 (no change) to 5 (marked improvement).
Safety assessment
Safety assessment was performed through enquiry, physical examination and laboratory evaluation. Complete hemogram and liver function tests were conducted at baseline, 3 months and at completion of treatment (6 months). Sexual function was evaluated by specifically asking about the occurrence of decreased libido, erectile dysfunction and ejaculation disorders.
Statistical analysis
Data were analyzed using SPSS version 18 software by IBM Corporation. Chi-square test with continuity and Fischer's exact tests were used for evaluation of investigator assessment of global photographs and subjective parameters. Cohen's kappa (κ) was used to measure the degree of inter-investigator agreement. Mann-Whitney U-test was used to evaluate the hair count parameter and Fischer's exact test was used to compare adverse events, drug-related adverse events and adverse events leading to withdrawal from the study between treatment groups. P < 0.05 was considered statistically significant.
RESULTS RESULTS
A total of 72 patients completed the study. Reasons for dropping out in 18 patients included withdrawal of consent (4 patients) and sexual side effects (3 patients) while 11 patients were lost to follow-up. The dropout rate was comparable in both the groups (P = 0.793). Intention to treat analysis at 24 weeks revealed a significant increase in thick hair count in dutasteride group compared to the finasteride group (P = 0.030). A CONSORT flow diagram showing the progress through randomization in the two groups is depicted in Figure 1 .
Demography
The differences in the baseline characteristics of the dutasteride and finasteride groups were not statistically significant. The mean age of patients was 27.6 years in the dutasteride group and 28.1 years in the finasteride group. Patients with different grades of androgenetic alopecia were equally distributed in both the groups (P = 0.261). The most common grades of androgenetic alopecia in the study population were Grade IV (30.6% of patients) and Grade V (26.4% of patients) (P > 0.1).
Hair growth
The mean change in total hair count after 24 weeks of treatment was significantly greater in the dutasteride group (23.14/cm 2 ) compared with the finasteride group (4.3/cm 2 ) [ Figure 2 and Table 1 ].
Reversal of miniaturization
Thin hair counts decreased significantly (7.37/cm 2 ) in the dutasteride group at 24 weeks as compared to the finasteride group (1.27/cm 2 , P = 0.0156) [ Figure 2 and Table 1 ]. The difference was statistically significant.
Global photography assessments
The proportion of patients with marked improvement was higher in the dutasteride group [ Figure 3 and Table 2 ] in both blinded and non-blinded evaluations (P < 0.001). There was substantial agreement in the individual scores assigned by the two dermatologists for assessment of hair growth (kappa coefficient 0.742 and 0.789 in the dutasteride and finasteride groups respectively).
Subjective evaluation
The mean change from baseline in the subjective evaluation of hair growth scale (loss of hair from the top of scalp, recession of temporal hairline and overall satisfaction) was significantly better in the dutasteride group compared to finasteride group (P < 0.05). However, there was no significant difference in terms of size of vertex balding spot, hair shedding and quality of hair between the two groups [ Tables 3 and 4 ].
Safety
Most adverse events reported post-randomization were mild to moderate (dutasteride group, n = 8; finasteride group, n = 7). The overall incidence of adverse events was similar in the two treatment groups. There was no statistical difference between dutasteride and finasteride in the incidence of adverse events, drug-related adverse events or adverse events leading to withdrawal from the study. Erectile dysfunction and loss of libido was seen in 3 and 4 patients in the dutasteride group as compared to 1 and 3 patients in finasteride group, respectively but this was not statistically significant.
DISCUSSION DISCUSSION
In our study, dutasteride 0.5 mg was found to be significantly more effective than finasteride 1 mg in men Dutasteride, 0.5 mg and 2.5 mg significantly improved hair counts after 24 weeks as compared to finasteride, 5 mg. [21] Other studies have confirmed efficacy of oral dutasteride compared with placebo in men with androgenetic alopecia [22] [23] [24] as well as in comparison with finasteride. [5, 22] Jung et al. treated 31 Korean men with androgenetic alopecia who had not shown significant improvement when treated with finasteride 1 mg for at least 6 months with dutasteride 0.5 mg. After 6 months, the hair density and thickness increased by 10.3% and 18.9% respectively. [5] The change in hair counts in the dutasteride group in our study was comparable with previously published data. [21] [22] [23] However, change in hair counts in the finasteride group was seen to be lower in contrast to other studies. [21] [22] [23] This may be related to steroid-5-alpha-reductase alpha polypeptide 2 gene polymorphism. The V89L site leucine substitution of valine at codon 89 polymorphism reduces in vivo 5-alpha reductase activity. [25] The V89L site has been shown to be highly polymorphic in the Indian population. [26] The increase in the number of thin hair at the end of treatment in the finasteride group suggests a failure of finasteride in reversing the miniaturization process.
The incidence of sexual side effects in this study in the dutasteride group (15.6%) was similar to that reported by Jung et al. (17.1% ). [5] Dutasteride-related sexual dysfunction had been shown to decrease in frequency when treatment was continued for up to 4 years. [27, 28] In this study, dutasteride and finasteride were relatively well-tolerated with comparable sexual side effects in both the groups which were consistent with previously reported data. [21] [22] [23] Although persistent sexual side effects associated with finasteride have been publicized in the lay press, controlled clinical data show a low incidence of sexual side effects that resolve on cessation of treatment. [29] Several large population-based long-term placebo-controlled studies have demonstrated no clear evidence of the negative effect of 5-alpha reductase inhibitor on erectile function. [30] Erectile dysfunction has also been reported to be a nocebo effect. [31] The limitations of this study include the short (6 months) duration of the study, the small Financial support and sponsorship Nil.
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